A novel color test for the rapid detection of group A streptococci has been developed. The test, designed to be suitable for use in clinical laboratories as well as by less experienced personnel, incorporates the simplicity of latex tests with a color change to indicate the presence of group A streptococcal antigen. The test, which takes 5 min, was evaluated with 646 throat swabs, with a 15.6% incidence of group A streptococci; for swabs which yielded 10 or more group A streptococcal colonies in cultures, the sensitivity was 96.8%, and the specificity was 99.1%. In addition, the color test was 100% sensitive and specific when used to detect group A streptococcal antigen in beta-hemolytic colonies from culture plates.
Early therapy of streptococcal throat infections can shorten the duration of the illness, provide symptomatic relief, and possibly even reduce the period of infectivity (7, 10) . Accurate diagnosis is difficult on clinical grounds alone (12) , and conventional bacteriology does not provide information to support a diagnosis for at least 18 h after the patient has been seen by the physician. More than 20 years ago, attempts were being made to detect streptococci more rapidly (9) , and recently, a number of commercial kits which are capable of providing an answer while the patient is still in the doctor's office have become available. These involve rapid extraction of the streptococcal antigen from a throat swab and detection of the antigen in the extract by a latex agglutination test or an enzyme immunoassay procedure ( 
MATERIALS AND METHODS
Throat swabs. A total of 646 throat swabs were investigated. These were taken by general practice and hospital physicians from patients with pharyngitis. Cotton-tipped, wooden-shafted swabs were placed in Cary-Blair transport medium (CM 519; Oxoid Ltd., Basingstoke, England) for transportation to the laboratory. The majority of the swabs were received in the laboratory on the day on which they were taken, and the remainder were received within 24 h of being taken. On receipt the swabs were kept at room temperature; all were fully processed within 4 Fig. 1 . Agglutinated clumps of particles spread to the edge of the reaction area with manual rotation (Fig. la and c) but concentrate at the center of the reaction area on the flat-bed rotator ( Fig. lb and d) . In a positive reaction, signifying the presence of group A streptococcal antigen, the aggregated blue particles are seen against a pink background ( Fig. la  and b) ; in a nonspecific reaction, demonstrated with a drop of dilute goat anti-rabbit serum (Miles Laboratories, Inc., Elkhart, Ind.), all the latex particles aggregate into purple clumps seen against a clear background ( Fig. lc and d) . With the development of a concentrated spot of color on a rotator, this method is easier to read. However, although the agglutination patterns differ, the sensitivity of the two methods is similar. In the absence of agglutination, the mixture remains uniformly purple (Fig. le) .
RESULTS
Throat swabs. Beta-hemolytic group A streptococci were isolated from 101 of the 646 swabs examined; of these, 91 were detected by latex agglutination. The 10 culture-positive swabs from which nonreactive extract was obtained included 7 which yielded less than 10 colonies on the culture plate, but 3 other swabs with fewer than 10 colonies were detected. The relationship between the number of colonies isolated from a swab and the latex agglutination result is shown in Table 1 . Extracts from five specimens which gave a positive latex agglutination result were culture negative for group A streptococci. Two of these patients had commenced antibiotic therapy before their swabs were taken, and two patients had self-medicated with proprietary throat lozenges before their swabs were taken. The remaining 540 swabs were culture negative for group A streptococci and gave If all swabs from which any group A streptococci were isolated were included in the analysis, the sensitivity of the latex test was 90.1%, and the specificity was 99.1%. If swabs yielding less than 10 colonies on the culture plate were excluded, the sensitivity increased to 96.8%.
Cultures. Tests of single colonies of stock cultures produced the following results. All 30 group A streptococci were positive. None of the following cultures were positive: 30 each of group B and C streptococci, 28 group D streptococci, 2 group E streptococci, 17 group F streptococci, 21 group G streptococci, 2 group H streptococci, 6 
DISCUSSION
The major aim of screening tests for group A streptococci is to provide a rapid indication of the etiology of a throat infection to enable a scientific approach to therapy to be pursued. Results must be available in a time frame within which appropriate action can be taken, and as a consequence, many of the tests can be performed by relatively inexperienced personnel in the vicinity of the patient. Ideally, therefore, a suitable test system should be easy to perform and read. Several commercial kits based either on latex agglutination technology or on an enzyme immunoassay technique have recently been introduced for this purpose.
In general, latex agglutination tests are technically simple and rapid to perform, but reading of the results, particularly with weak antigens, is subjective, and difficulty can be encountered even by experienced operators. Color changes are usually associated with greater clarity of results, but the enzyme immunoassays which provide these are technically more complex and intricate than latex agglutination tests. The color test described in this report incorporates the desirable features of both latex agglutination tests and enzyme immunoassays, and although this study was performed by experienced personnel in clinical and research laboratory surroundings, it is suggested that equally good results should be obtainable by anyone. In particular, the subjectivity of reading has been eliminated.
The test system provides a result rapidly enough to be of value, that is, within 5 min of swabbing the throat. Extraction of antigen from the swab requires only two reagent additions, color coded to eliminate mistakes. The color test incorporates both the test latex and the control latex in one bottle, reducing the number of reagents to be dispensed and the volume of sample required for testing.
Color discrimination plays an important role in the overall process. It 
